Thermodynamic studies of tyrosyl-phosphopeptide binding to the SH2 domain of p56lck.
The interaction between SH2 domains and tyrosine-phosphorylated proteins is essential in several cytosolic signal transduction pathways. Here we report thermodynamic studies of the interaction of the p56lck (lck) SH2 domain with several phosphopeptides, using the technique of isothermal titration calorimetry (ITC). This is the first report of the use of ITC to study SH2 domain binding reactions. The free energy of binding of the SH2 domain of lck to a phosphopeptide corresponding to the autoregulatory C-terminus of the protein (pY505) was found to be similar to that measured for a phosphopeptide modeled on the C-terminus of the epidermal growth-factor receptor (delta G degrees approximately -7.0 kcal mol-1 at pH 6.8), although significant differences in the enthalpy and entropy were observed. Binding of a phosphopeptide modeled on the C-terminus of p185neu was weaker (delta G degrees approximately -5.4 kcal mol-1 at pH 6.8). Lowering the pH to 5.5 reduced the binding affinity of pY505 by approximately 1 order of magnitude. We ascribe this to the protonation of a histidine side chain in the SH2 domain (H180), which is involved in a hydrogen-bonding network that optimizes the binding site geometry. No difference in affinity was observed between portions of lck corresponding to the SH3-SH2 (residues 63-228) and SH2 (residues 123-228) domains for the pY505 peptide. We also studied the effect upon pY505 peptide binding of mutations at two highly conserved arginine residues in the lck SH2 domain (R134 and R154).(ABSTRACT TRUNCATED AT 250 WORDS)